This study is an experimental study to analyze the dissipation effect of a baffle shape installed to reduce the scour problem downstream of a weir. The hydraulic experiment on the flow dissipation effect created by baffle installation was an experiment under a fixed bed condition to investigate the flow dissipation effect based on changes in flow in the apron downstream caused by changes in baffle shape. The experimental analysis was conducted by measuring the flow rate at the apron downstream with and without the installation of a baffle on the basis of the flow dissipation effect. This experiment compared the flow dissipation effect achieved with five baffle shapes to analyze the effect of the baffle shape. Two conditions of flow rate were considered: when a water level in the area of super-critical flow was lower than the baffle height, and when it flowed over the baffle. Overall, the flow dissipation effect was found to be good when a square baffle with a large flow blocking area was used. The analysis also found that hydraulic jump was facilitated when the front part of the baffle was inclined, as flow was induced to the upper direction. The result of the experiment showed that when performing flow dissipation through the use of a baffle, the effect of flow blocking and flow duration alteration should be considered.
Introduction
A weir structure is established to enable water use and flood control, and consists of the main weir body wall and downstream apron. Since the River Design Criteria (RDC) were suggested based on general weirs constructed previously, there were technical limitations in the RDC with regard to designs of mid-sized 938 Engineering weir structures (fixed and movable weirs) [1] . In particular, in the RDC weirs were specified as small-sized structures whose height was up to 2 m to 3 m, which do not apply a flow dissipation structure against downstream flow. But in reality, This study aims to analyze the effect of flow dissipation due to various baffle shapes for flow control in the weir downstream. To do this, the researchers conducted a hydraulic experiment with regard to the shape of flow dissipation work in the fixed weir downstream, measured the change in the flow rate and presented the effect based on the analysis.
Configuration and Method of the Experiment Devices

Configuration of the Experiment Devices
The experiment device used in the hydraulic experiment can be divided into a channel and flow supply unit. The flow supply unit was composed of underground storm water storage and pump, and the experimental device water channel con- To measure the change in flow that occurred due to the baffle installation, an experiment measurement area whose width and channel length were 2.0 m and 1.0m, respectively, was set up at the downstream of the baffle installation area. The measurement gap was marked every 10 cm in the horizontal and vertical directions. There were 190 measurement points in total. The weir in the experiment structure was installed at a place where flow in the straight water channel was sufficiently uniform.
Hydraulic Experiment Method
A flow in the fixed weir downstream forms a super-critical flow due to a weir with a head drop, and hydraulic jump occurs in a certain area based on downstream nel, and a current meter was attached, which can be moved to the measurement area. The attached current meter was VO1000, a one-dimensional propeller current meter manufactured by KENEK in Japan. VO1000 can measure one-way flow rate and its measurement range was ±3 -±200 cm/s, and measurement error was ±3 cm/s depending on the flow rate range. The measurement interval can be set to 5, 10, 20, 40, and 60 sec., and mean flow rate measured. In this experiment, (Table 1) . Table 2 presents an arrangement of baffle shapes in the fixed weir downstream applied to the experiment. Table 3 presents the flow characteristics at the fixed weir downstream due to a Table 4 and Table 5 summarize mean flow rate, maximum flow rate, and hydraulic jump length based on data measured in each experiment condition. The difference in experiment results according to baffle shape can be verified. Under a flow condition of 0.140 m 3 /s mean flow rate was the smallest at 0.63 m/s when baffle shape was square, while it was largest at 1.18 m/s when baffle shape was round. The maximum flow rate was the smallest at 0.83 m/s when baffle shape was square, and largest at 1.61 m/s when the baffle shape was round, showing the same trend as mean flow. Under a flow condition of 0.325 m 3 /s mean flow rate was smallest at 1.08 m/s when the baffle shape was stepped, while it was largest at 1.46 m/s when baffle shape was round. The maximum flow rate was the smallest at 1.50 m/s with the trapezoid baffle shape, and (largest) at 1.75 m/s with the triangle baffle shape. Figure 5 and Figure 6 show graphs of flow rate data measured under each flow rate condition, and compare the results with and without baffles and with different baffle shapes. The graphs indicate that the trend of overall flow dissipation shows a higher reduction in flow rate with baffles installed than without. Looking at the difference due to baffle shape, it was verified that flow dissipation was considerably reduced in the condition of 0.140 m Engineering square baffle that blocked the flow, as water depth in the super-critical flow area was lower than the baffle height at the small flow rate condition. When flow rate was large, the flow in the super-critical flow area overflowed the baffle. Here, the front sides of the trapezoid and stepped shapes induced a flow to the upper direction, facilitating the occurrence of hydraulic jump, which resulted in large flow dissipation in the downstream. The flow dissipation effect could be verified in the riverbed at the apron downstream by installing a baffle in all baffle shape conditions in this experiment. The result of the experiment showed that the square baffle had the best flow dissipation effect considering the flow rate conditions applied. In the trapezoidal and stepped shapes, a phenomenon that induced the upstream flow into the upper direction when the flow was large was verified. Consequently, it facilitated a hydraulic jump, thereby causing a large reduction in the flow rate at the riverbed in the downstream. This means that they can be highly applicable to weirs whose flow rate is large. The experiment result showed that flow dissipation through the baffle shape should be applied by considering the effect of flow blocking and flow duration alteration.
Experiment Results and Analysis
